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SAFETY 


The safety of an installation is your responsibility when 
erecting an indoor or window aerial. The hazards are electrical 
hock injury to a person or damage to property. Be thoughtful 
fnd wise Do not erect an aerial where it can come in contact 
with electrical wires while you are making the installation or 
jtbMto loose from wind damage o, fatigue after you have 
me installation. Erect you, aerial carefully so it cannot 
Ml upon an individual or damage property during or after 
erection. As an extra safety precaution insulated wire IS 

recommended. 






PERSPECTIVE 


Your aerial is the sensor that is activated by radio signals 
reaching your location from all parts of the world Modern 
shortwave receivers are so sensitive that built-in, indoor and 
window aerials derive adequate signals from many of the high- 
no were d radio broadcast stations. Under good propagation 

conditions even weaker signals are quite readable. 

Many dwell in one-room studios, apartments, condominiums 

or other locations where outdoor aerials are prohibited This 
° o „nt mean vou must forego short-wave listening. Even a 
20-foot length of hook-up wite stretched out along the skirting 
board*of a room produces acceptable results Some addmona 
effort and experimentation can improve performance. Strive 
for the combination that best meets your reception aims. 

A good aerial is important in receiving weak broadcast 
signals particularly when you are trying to make a positive 
identification. If you are interested in receiving the very best 
signal from both strong and weak incoming signals the aerial is 
important in minimizing the ill effects of fast fading, 
ground interference and selective fading (distortion that results 
from some frequencies that comprise an mconuns; sigmdJatag 
in and out relative to others). For example, a sollid locked m 
signal is preferred by the avid music fan. A good aerial can aid 
hf"'the*minimization of signal-genu,afed (QRM) end s.ahc 
(QRN) interferences. More than one station may occupy th 
same frequency or a signal from an adjacent channel may be 
especially strong, producing objectionable interference^ Often 
a directional aerial is helpful in emphasizing a desired signa 
and attenuating an undesired one. Fortunately good indoor 
“w aerials cap be iuslaUed. This book fells .he story. 

A series of 25 indoor aerials are covered. However it 
helpful if you start by reading the Perspective and the discus- 
sions about the first ten aerial types presented. Many of the 
principles, ideas and construction procedures can be used agair 

- tu p ^» r 

aerials to find one best suited to your needs and location. Tc 



compare one aerial to another, do so directly using a coaxial 
switch or some other means of making a fast changeover. You 
can not make an accurate comparison by taking one aerial 
down and replacing it with another because of the rapidity of 
propagation changes. 

Short-Wave Bands 

The official ITU short-wave bands are listed in Table 1. The 22 
metre band is the latest one. The 90 and 120 metre bands are 
usually considered short-wave bands, however, technically it 
is more appropriate to consider them as medium wave fre¬ 
quencies. This book will introduce several aerials for use on 
these two bands. It should be stressed that short-wave broad¬ 
cast stations cannot only be found within the frequency limits 
of the official bands. A host of stations operate above and 
below the frequency limits and, to a limited extent, on other 
more widely separated frequencies. Some are pirate stations 
and not officially allocated by their countries. 

Table 1 ITU Short-wave Bands 


Band Frequency Band Frequency 

(metres) (MHz) (metres) (MHz) 



Aerial Directivity 

Several indoor aerials for attic mounting have directional 
characteristics. In erecting a directional aerial it is important 
that you know the compass bearings of your particular erection 
site. An accurate compass is a big help. The second bit of 
information that you must know is the particular angles 
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(azimuth) of the stations to be received from your site. 
Fortunately, most aerials that you would use for short-wave 
broadcast listening have a wide selectivity response and orient¬ 
ation is not especially critical. Nevertheless you can do some 
favouring that can be helpful. 

Some typical receive angles from the capital cities of 
London, England; Ottawa, Canada; Canberra, Australia; Well¬ 
ington New Zealand and Washington, D.C., U.S.A. to eleven 
countries are given in Table 2. Most of the countries selected 
transmit at high power on several of the short-wave bands. 
Such stations can be of help in checking and comparing aerials. 
Reception angles, mileage figures and a variety of data for 
more than 200 short-wave stations for your particular location 
may be obtained at low cost from Process Analysis Corp., 22nd 

Avenue, NW, Seattle, Washington, 98177, U.S.A. 

If you plan to do a considerable amount of listenmg and 
aerial testing, a copy of the World Radio TV Handbook 
fWRTH) is very helpful. It can be purchased in almost any 
country of the world that has sales outlets for short-wave 
broadcast receiving equipment. Frequencies, schedules, powers 
and a vast amount of additional information are included. 

Time Standard Stations . 

In addition to high-powered broadcast stations there are 
variety of stations that transmit time and frequency standard 
signals. Some of these stations are in, or adjacent to, severa 
short-wave broadcast bands. Table 3 is a partial listing. Many 
of these stations are on the air continuously and can be easily 
identified. They are excellent for making aerial comparisons. 

Time Zones . , . ^ „ 

Another factor in making aerial checks and matching test rim 
with the schedule of an overseas broadcast transmission is an 
understanding of time zones. The International Telecommuni¬ 
cations Union has established universal time t 

(UTC) zone based on a 24-hour clock, 0000 to 2400. Tim is 
the same as the long-used Greenwich Mean Time (GMT). 
Broadcast station schedules and short-wave listening news¬ 
letters and magazines use this universal time. It is your respon- 
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Table 2 Typical Azimuth Angles to Sample Locations 
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Table 3 

Aerial-checking Standard Time and Frequency Stations 

USA Fort Collins, Colorado (WWV) 

2.5 MHz - 5 MHz - 10MHz - 15 MHz - 20MHz 
(continuous) 

USA Kauai, Hawaii (WWVH) 

2.5MHz -5MHz -10MHz- 15 MHz 
(continuous) 

CANADA Ottawa, Ontario (CHU) 

3.33MHz.- 7.335MHz -14.67MHz 
(continuous) 

AUSTRALIA Lyndhurst, Victoria (VNG) 
4.5MHz 0945-2130 UTC 
7 5MHz 2245-2230 UTC 
12MHz 2145-0930 UTC 
USSR Moscow (RWM) 

4.996MHz -9.996MHz- 14.996MHz 


sibility to make the necessary conversion to local time. No 
such conversion is required for the United Kingdom except to 
add one hour during summer. Canada has six time zones. The 
number of hours to be subtracted from the UTC time is given 
in Table 4. Similar relations exist for the United States ot 
America with the exception that the U.S.A. has 
zones. As an example, when it is 12 noon ^9° 

London, it is five hours earlier in Washington, D.C. (1200 - 500) 
or 7 am. Time is advanced one hour for daylight time in each 
zone. New Zealand has only one time zone which is ahead of 
UTC by 12 hours. Midnight in London is noon in New Zealand. 
Australia has four time zones. 


Aerial Chart , ., . . 

A dimension chart such as that given in Table 5 provides quick 
answers in your design of a receiving aerial. Values are given 
for each band from 11 to 120 metres. The design frequency 
for each band is also given. Except for highly directional aerials, 
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USA TIME ZONES (continued) 
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Table 5. Dimensions, Spacings and Lengths 



lengths are relatively non-critical and little difference in perfor¬ 
mance is obtained when lengths depart as much as 15-20 per 
cent. However, for directional aerials using parasitic reflectors 
and directors, use a tolerance no greater than 3 per cent. 
Columns 1-3 give the free-space dimensions of a wavelength, 
half-wavelength and quarter-wavelength. Columns 4-6 are 
useful in spacing phased aerials and parasitic aerial elements. 
Columns 7 and 8 show the dimensions for each quarter-wave 
side of a dipole aerial and each three-quarter wave side of a 
three-halves wavelength aerial. Columns 9 and 10 show lengths 
for parasitic reflectors and directors. Some of the longer 
lengths, especially for the lower-frequency bands, are not 
appropriate for indoor aerials but values complete the table. 
Equations used to calculate the various dimensions are as 
follows: 

X Free Space 
X/2 Free Space 
X/4 Free Space 
0.2X Spacing 
0.15X Spacing 
0. IX Spacing 
X/4 Dipole 
3/4X Dipole 
Parasitic Reflector 
Parasitic Director 


= 984/fMHz 
= 492/fMHz 
= 246/fMHz 
= 196/fMHz 
= 145.6/fMHz 

= 98.4/f M Hz 

= 234/fMHz 
= 710/fMHz 
= 492/fMHz 
= 450/fMHz 
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1. RANDOM WIRE 


Don’t push short-wave listening aside if you are not able to 
erect an outside aerial. A random length of wire can do 
wonders indoors, Fig. 1. Use flexible insulated wire of 20 gauge 
SWG (18 gauge AWG) or thinner. A 20—25-foot length laid 
along two or three sides of a small room does well. It can be 
run under the carpet and/or taped to the floor along the outer 
perimeter of the room. If you can stretch out the 20 feet in a 
straight line by extending the line into the next room or along 



VHF Choke 0.01 pF 


Fig. 1. Random wire aerial 


hall you can make a definite improvement in the reception 
of the lower frequency short-wave bands. Use a good receiver 
oarth to plumbing or an outside earth stake. 

A length of 20- 25 feet corresponds to a quarter wave¬ 
length on the 25 and 31 metre bands. If you can stretch out a 
45 -foot aerial over a reasonable space you can expect further 
improvement in low-frequency band reception. Such a length 
corresponds to about one-quarter wavelength on the 60 metre 

h^and-by-band reception is often inconsistent. A shift of 
nosition can often improve reception on some bands. At the 
same time it may cut down signal levels on other bands. A 
little experimentation helps if you wish to peak performance 
on some special band. 

Another signal-boost ploy is to connect a crocodile clip on 
the far end of the line and clamp onto metallic surfaces. In 
one check the Australian stations on the 31 metre band were 
increased in level about 5dB simply by clamping the end of the 
20-foot random length onto a large metal desk. Results can 
often be improved by clamping on to heatmg or plumbing 
pipes, as well as metal window or door sashes. However, don t 
end your short-wave-listening days by clamping on to wires, 
power mains, electrical appliances, etc.! 

One connection you can make is to the aerial down-lea 
of your television or FM receiver. Connection can be made 
directly at one of the aerial terminals of the receiver. If you 
wish to make the connection more permanent, place a VHty 
UHF choke and O.ljxF capacitor between the end of the 
random wire and the aerial terminal as shown in ^lg- 1 - This 
insertion can minimize loading of the incoming TV and FM 
signals by the random wire. There may be signal interaction 
between receivers and an appropriate check out with both 
receivers in operation should be made before deciding on the 
permanent connection. Possible interactions of this type 
depend upon receiver designs and signal levels. 
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2. RANDOM WIRE AND TUNER 


A tuner is especially useful in receiving the low-frequency 
short-wave bands when using a short aerial, as is usually 
required for an indoor installation, Fig.2. Three common tuner 
circuits are shown. Example (b) consists of a single-tapped coil 
and variable capacitor. The Pi-net of (c) is the most popular, 
presenting a lower impedance path for the resonant signal and 
rejecting off-frequency signals more effectively. The T-net of 
(d) is especially effective but has the disadvantage of requiring 
2 tapped inductors that must be switched to obtain optimum 
results. In tests fine results were obtained using a small radio 
amateur T-net tuner, (MFJ-901 VERSA tuner*). It is designed 
for operation from 160 to 10 metres. Good results were 
obtained on the SWL bands especially in boosting signals on 
the lower frequency SWL bands when using short indoor 
aerials. The inductor has 12 tapped positions. Try to find a 
tuner with a many-tap coil. 

In general, when adjusting a tuner, the capacitors are first 
set to the mid-scale. Then the inductor tap is moved to a 
setting of maximum signal. Now the variable capacitors are 
tuned for peak performance. On occasion you can obtain a 
slightly better signal by bracketing the inductor. This means 
trying the inductor setting one position on each side of the 
previous one and retuning the capacitors. However, optimum 
results are usually obtained with the first procedure. 

If you are an ardent short-wave listener a tuner can be of 
benefit in building up weak signal levels and in making diffi¬ 
cult identifications. The disadvantage of a tuner is the 
additional required tuning which may not be really necessary 
if your interests are in receiving only the block buster signals. 


3. OUT-OF-WINDOW RANDOM WIRE 


Indoor reception is often more difficult in large metal-beam 
buildings, condominiums and apartments. The metal structure 


*MFJ Enterprises, PO Box 494, Mississippi State, MS 39762, USA 
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Fig. 2. Random wire and tuner 









acts as a shield. Signal deterioration can also result from alu¬ 
minium siding, and insulating metal foil attached to the sides 
of smaller buildings and dwellings. In this case head for the 
window with discretion and drop your insulated-wire random 
aerial out the window, Fig.3. A small non-metallic weight 
attached firmly to the end can help to hold the wire taut. Be 
safe and wise by making certain that under no circumstances 
can the wire blow in the wind or break loose and touch or fall 



Fig. 3. Out-of-window random wire 
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upon electrical wires. Use strong wire that cannot in itself 
break and fall. Consider your neighbour and make certain the 
w ire does not encroach upon his domain. Use this type of 
aerial only where it is safe to do so. A small reel can be used to 
w ind and unwind such an aerial. 

A random wire can be wound around the window or door 
frame, inside or outside, to improve reception when you dwell 
in a shielded building. If you are lucky you may be able to 
clamp the random wire on to metal guttering. A metal porch 
railing may be accessible. 

4. WINDOW WHIP 

A whip aerial such as those used by radio amateurs on the 10 
metre band and in some of the personal radio bands such as 
the 11 metre band in U.S.A. can be mounted firmly and safely 
on a window sill. 

Such a whip can be fed in two ways. The whip itself can be 
simply an extension of a random-wire aerial that permits it to 
extend outwards away from a shielded dwelling, Fig.4. Further¬ 
more better pick-up results. Such a whip can be fed with a 
coaxial line as is intended for its design application. The 
coaxial line will act as shielding but will have a more limited 
electrical length. In this case there would be a tendency for the 
aerial to favour the high-frequency short-wave bands. However, 
in a practical installation good results were obtained with this 
manner of feed because no ground was attached to the aerial 
end of the coaxial braid. 

Mount your whip carefully so it cannot possibly break 
loose. There are a variety of mounts available such as swivel 
ball, swivel bracket, gutter clamp, rack bracket, etc. Choose 
one to match your sill and situation. Keep clear of electrical 
wiring. In these early paragraphs safety has been stressed. Keep 
these factors in mind in constructing any of the aerial types 
that follow. 
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5. CEILING LONG WIRE 


Better performance can be obtained with a higher aerial. In 
as much as appearance is now always an overwhelming con¬ 
sideration in the radio room, a long-wire aerial with a total 
length that depends upon room size can be strung completely 
around the periphery of the room near the ceiling and, then 
down one wall to the receiver, Fig.5. Installed around a 12' by 
12' room, a long-wire in excess of 50 feet is possible. Results 
can hold many surprises. 

As mentioned previously there are quite a number of incon¬ 
sistencies in the performance of an indoor aerial. Sometimes 

20 
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you are able to take advantage of these variables. For example, 
in the installation of the ceiling long-wire you may wish to 
take advantage of the switching arrangement given in Fig.5(b). 
Performance of the ceiling long-wire can vary according to 
which lead you connect the receiver aerial input. As you switch 
from band to band you can use the simple single-pole, double¬ 
throw switch arrangement. Some bands will be better with the 
switch connected to the left side down lead; other bands, 
when connected to the right side lead. 


6. WINDOW LOOPS 

If the dwelling has a shielding problem it is better to feed your 
long-wire to the room windows. A two-window arrangement is 
shown in Fig.6. In this plan the aerial wire is mounted around 
the window framing or even taped to the outer periphery of 
the glass. Going around each window of the room can result in 
a fair overall long-wire length. If the aerial wire can be fed out 
one window and in the second one, you can increase the 
length of wire that is clear of the shielding action. Also the 
switching arrangement of Fig.5 can provide an improvement 
factor. 


7. OPEN-LOOP AND TUNER 

A good tuner can eke out a bit more signal and give you some 
added versatility if you do not object to the additional 
controls. In the arrangement of Fig.7 the ceiling aerial wire is 
connected to the random-wire input of the tuner. Certainly in 
this arrangement more tuning and switching are required. 
However, in the identification of a weak signal a bit of noise 
reduction and an increase of 2 or 3 decibels in signal might 
give you a positive identification. 
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Fig. 6. Window loops 




8. WINDOW HELIX 

A low-cost and effective vertical can be constructed from 
insulated hook-up wire and PVC (polyvinyl chloride) piping, 
Fig.8. A 5- or 6-foot length of 1-inch PVC piping will do well. 
If you have a tall window you may be able to use a longer 
length with a secure attachment. A swivel mounting bracket 
which is attached to the window sill will permit you to tilt the 
vertical outward away from the window. When you do so be 
certain to use a guy arrangement at the top of the window (or 
even a long bracket) to prevent whipping in the wind. 
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Good performance on the 11 to 19 metre bands is obtained 
using a helical-wire length of approximately 15.5 feet which 
is laced through screw eyes turned into the PVC piping. 
Space the screw eyes to accommodate the overall length 
of wire you plan to use. A 15.5-foot length also resulted 
in acceptable performance on the 22 to 31 metre bands 
as well. A random-wire feed was used permitting the position 
of the helical wire and the wire connecting from the base to 
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the receiver to act as a long-wire so as to improve performance 
on the lower frequency short-wave bands. A tuner is helpful, 
though by no means mandatory. Coaxial feed can also be used. 
When doing so connect the braid to the swivel bracket. 

9. CEILING OPEN DOUBLE LOOP 

A boost in signal levels can be obtained on the 60 to 120 
metre bands by using a double-loop configuration as shown in 
Fig.9. Total aerial wire length for a 12' by 12' room would 
correspond to an approximate quarter-wavelength on 120 
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metres. Aerial configuration provides an acceptable all-band 
performance. Connect the down lead to the single- or random- 
wire input of the receiver. Use a good receiver earth. 

To improve performance use a switchable input or tuner for 
the open double-loop. Refer to Figs.5 and 7. 


10. ATTIC OR CRAWL-SPACE DIPOLE 

The roof space or attic above a dwelling is an attractive site 
for aerial erection. The advantages are the high location as 
well as the ability to install a reasonably long aerial. Maximum 
height can be obtained by mounting the aerial directly beneath 
the apex of the roof. This position also clears the aerial of the 
shielding and discontinuities introduced by wiring, pipes, and 
metal siding, providing the roof is non-metallic. Screw eyes can 
be used to hold the aerial to the apex beam, Fig. 10. Depending 
upon dwelling size the mounting can support full-length 
dipoles on the 19, 22 and 25 metre bands, and, perhaps, one 
for the 31 metre band if you have a large dwelling. 

Again the aerial can be constructed of hook-up wire. The 
down lead can be low-cost two-wire audio cable. In a check on 
a dipole aerial a 60-foot length of coaxial cable was compared 
with a 60-foot length of 2-conductor audio cable using 26 SWG 
(24 AWG) speaker wire (Radio Shack 278-1509) with only an 
insignificant decrease in signal level even on the higher- 
frequency short-wave bands. The audio cable can be run under 
carpets and along the skirting board in a reasonably concealed 
manner. Dipole dimensions are given in Table 5. 


11. SQUEEZE-IN DIPOLES 

When mounting space is limited, effective aerial length can 
be added in a number of ways as shown in Fig.ll. The 
inverted dipole of (a) is a configuration adaptable to indoor 
use especially for attic mounting directly beneath pitched 
roofs. The feed point is located at the apex beam with side 
legs that can be run along the side beams and down the vertical 
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side studs. In this arrangement quite a long dipole is feasible 
for many attic and roof spaces. 

Extended length can also be attained using the arrangement 
of (b). In this case the dipole extends the full length along the . 
apex beam and then down the sides to accommodate whatever I 
length of aerial is to be erected. A sloper is also a possibility ] 
as shown in (c). In this case the aerial can be run from the ' 
apex beam on one side and diagonally across the mounting site 
to ceiling floor on the opposite side. Even long aerials can be 
erected using special loop arrangements. These are covered ! 
later. 


12. DIPOLE COMBINATIONS 

Various dipole combinations can often be erected conven¬ 
iently. A straight and inverted dipole combination is shown in 
Fig. 12. Long low-band dipoles can be run along the apex beam 
and even down the far sides of the attic or roof space to 
permit optimum operation on the low-frequency bands. The 
high-frequency band aerial is an inverted dipole placed 90° 
relative to the straight dipole. Its legs run down the diagonal 
side beams of the mounting site. With a flat roof they would 
simply be two 90° crossed dipoles with a common centre-feed 
point. 


13. UNLIKE DIPOLE SEGMENTS 

Space squeezing as well as more flat performance over a 
number of short-wave bands can be obtained using unlike 
dipole segments as shown in Fig. 13. Note that the dimensions 
are 22 feet on one side and 15 feet on the other. If you will 
refer to the dimension Table 5, you will note that a compro¬ 
mise length of 22 feet is chosen for operation on bands 22,25, 
and 31. The shorter segment favours bands 11 through to 19. 
Choose dimensions according to available space. Adding addi¬ 
tional length to the 22-foot segment will improve sensitivity 
down to successive lower-frequency bands. 
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Fig. 12. Dipole combinations 
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14. UNLIKE COMBINATION DIPOLES 

The aerial configuration of Fig. 14 can be used to smooth 
sensitivity over a span of bands extending from 11 through to 
31 metres. Acceptable performance is also obtained on the 
lower-frequency bands as well. The arrangement performs well 
over the entire short-wave spectrum considering the very 
limited mounting space required. The mounting arrangement is 
the same as Fig. 12 with the exception that the two dipoles 
have unlike segments. The straight dipole favours the lower 
frequency bands while the inverted dipole can be erected to 
peak performance on bands 11 and 13. Again for a flat-roof j 
dwelling two 90° related straight dipoles would be used. 

15. HELICAL WIRE DIPOLE 

A fine-performing indoor aerial can be constructed by winding 
helical wires on two lengths of PVC piping as shown in Fig. 15. j 
The length of the PVC piping can be cut to match the available 
mounting space exactly. Usually PVC piping is purchased in 10- 
or 20-foot lengths. Starting at the centre the two helical wires 
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can be wound to the ends. A second possibility is to saw the 
10-foot length in half as shown in Fig. 15. 

PVC piping comes in various diameters that can be tele¬ 
scoped together. You can construct a longer aerial by pur¬ 
chasing two 20-foot sections choosing one with a smaller 
diameter so that it can be telescoped into the other and bolted 
into position. In a typical arrangement each would be cut in 
half. On each side, the small diameter segment would be tele¬ 
scoped two feet into the larger diameter segment. Consequently 
the overall length of each segment would be 18 feet and there 
would be a total dipole length of 36 feet. 

The overall length of wire used depends upon the overall 
length of the PVC piping and the nearness of the helical turns. 
Good all-band performance results from the use of two 45- 
foot lengths of hook-up wire and two 18-foot PVC piping 
segments. Use a tapered helical wind bringing the turns nearer 
to each other at the aerial ends. Helical wires can be held in 
place with tacks or screw eyes turned into the piping. Drill a 
small hole to permit starting the screw eye. Full details about 
the construction of PVC piping outdoor aerials can be found 
in book number BP132: 25 Simple Shortwave Broadcast Band 
Aerials, by the same author and publisher as this book. 

PVC piping can be held to the apex beam with suitable 
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Fig. 15. Helical-wire dipole 


brackets or to one of the beams of a flat-roofed construction. 
If more convenient it can be suspended because of its light 
weight. Use rope or insulated wire. 


16. ATTIC TRIANGLE 

If you wish to emphasize performance on a specific band or 
two, the triangle lends itself to mounting beneath a sloping 
roof as shown in Fig. 16. This arrangement with a 38-foot over¬ 
all length (refer to Table 5) was ideal for the reception of the 
Republic of South Africa signal transmitting in the 11 metre 
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band. Several eye rings permit easy mounting of this con¬ 
figuration when screwed into the apex beam and the side studs. 


17. ATTIC CLOSED LOOPS 

Full-wave loops are adaptable to indoor mounting. Configu¬ 
ration can be triangular squared, or rectangular. All depends 
on the mounting site. As shown in Fig.l 7 the mounting area 
need not be square but can be rectangular just so long as it 
provides the required total length. In a typical installation for 
a pitched roof the full-wave loop aerial is mounted horizon¬ 
tally in the rafters of the roof or, as in Fig. 17, it can be sus¬ 
pended from the side studs of a pitched attic. Mount it as 



Fig. 1 7. Closed attic loops 


high as possible but at a point that will give you the necessary 
space even though it may be just off the attic floor. One is 
surprised at just how much aerial wire you can string in such a 
loop mounted in a rather confined area. 

At our location an 82-foot loop was fastened to the side 
studs of a pitched roof to check out reception of the Spanish 
signal on 11.88 MHz and the Australian signal on 11.80 MHz. 
Fine results were obtained on this 25 metre band. Good results 
were also obtained on the 19 and 31 metre bands. In fact, the 
aerial provided quite acceptable performance over the short¬ 
wave spectrum. 


18. ATTIC LONG-WIRE OPEN LOOP 

The open-wire loop permits the erection of a long aerial, 
Fig. 18. Usually space is available for a quarter-wavelength of 
wire on either the 75, 90 or 120 metre bands. Thus you can 
anticipate good reception on these low-frequency bands. The 
82-foot loop of Aerial 17 when operated as a single wire 
performs very well as a low-frequency aerial. 

Band-to-band results vary as in any long wire. In addition 
there are discontinuities found in indoor installations. If you 
wish to eke out the very best performance you may wish to 
use a tuner. Connect the single lead to the random wire input 
of the tuner. The down lead can be flexible hook-up wire that 
can be hidden with ease. 


19. SWITCHABLE OPEN-WIRE LOOP 

An option to an aerial/tuner combination is the simple two- 
wire down lead and a double-throw, single-pole switch of 
Fig.19. For best results it is advisable to use a low-capacity 
two-wire down lead. Flat 300-ohm line does well. An alterna¬ 
tive plan is to use two lengths of hook-up wire spaced between 
one-half and one inch. As you switch band-to-band determine 
which switch position provides the stronger signal. 
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Single-wire 
down lead 


Receiver 


Fig. 18. Attic long-wire open loop 


20. ALL-BAND O/C LOOP WITH TUNER 


The ultimate loop configuration is shown in Fig.20. It provides 
good indoor results on all bands from 11 to 120 metres. How¬ 
ever, it involves the use of a tuner as well as a simple double¬ 
pole, double-throw switch, Fig.20. Use 300-ohm line between 
the loop and the receiving position. 

Choose a loop overall length according to available space 
and the band or two you wish to favour. Attractive lengths are 
64, 82 and 101 feet which set up a full-wavelength closed loop 
on the 19, 25 or 31 metre bands. Excellent results are 
obtained on the band for which the loop is cut as well as two 
or three bands on each side. In this mode of operation the 



Random-wire 
input of receiver 


| Fig. 19. Switchab le open- wire loop 

DPDT switch is connected to the right side, Fig.20. Output is 
applied to the balanced input of the tuner. 

For optimum results on other bands try both positions of 
the switch. Usually you will find that the low frequency bands 
of 60 to 120 metres are better using the loop in an open 
fashion (switch set to the left side) and single lead applied to 
random-wire input of the tuner. 
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If you use the aerial of Fig.20 prepare a chart that shows 
switch position settings, tuner coil and capacitor settings. Thus 
in changing bands you can quickly reset the switch and tuner 
to the combination that produces the best results. The tedious 


procedure of finding optimum results on each band need only 
be done once. 

The installation will also provide acceptable results on 
frequencies lower than the 120 metre band if your tuner tunes 
to this range of frequencies. If the tuner does not tune this low 
you can bypass the tuner for the random-wire reception of 
lower frequencies. 

21. MW BROADCAST BAND LONG-WIRE 

An attic often provides adequate space for erection of a very 
long aerial that will improve performance on the medium-wave 
broadcast band extended between 550 kHz and 1600 kHz as 
well as the short-wave broadcast bands. Results do vary from 
band to band but they can be peaked on an individual band 
with the use of a tuner. However, results are quite acceptable 
without a tuner if you are not overly critical. 

Such an aerial is wound in orderly fashion among the studs 
and beams of the attic. Our own installation was wound back 
and forth along both sloping sides of the roof ceiling. A con¬ 
tinuous piece of hook-up wire was used. An optimum 
dimension was found to be about a quarter wavelength 
between 0.9 and 1 MHz (240-260 feet). This includes the 
length of the down lead from the attic to the receiver input. It 
is interesting to reflect that such an aerial would be difficult 
to erect exterior to your house but seems to fit quite well into 
a rather small attic or roof space. Layout can be square or 
rectangular and accommodates to the configuration of the 
mounting site. Do not expect the ultimate from this aerial 
its advantage is its good-performing all-band capability. 

22. PARASITIC BEAMS 

A parasitic aerial element has no direct connection with the 
element to which the transmission line is attached. A parasitic 
element reflector is cut longer than its associated dipole and 
resonates on a frequency lower than the connected element. 
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Maximum directivity is broadside in a line extending from the 
reflector through the dipole. Parasitic director is cut shorter 
than the dipole. In this case, there is maximum directivity in a 
line between the dipole and the parasitic director. Arrange¬ 
ment and dimensions are given in examples (a) and (b) of* 
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Fig.22. Using parasitic elements 




/ 


Fig 22 This information for the various short-wave bands can j 
be obtained from Table 5. Equations are supplied if you wish 1 
to calculate dimensions for a specific preferred frequency. 1 
These are shown in Fig.22 and also are given in association 1 
with T able 5. 

Attic beams are quite feasible depending upon mounting 1 
space available and the band or bands for which you wish to I 
construct a beam. Beams can be fastened to the ceiling studs 1 
or suspended. They can even be fastened to the attic or roof j 
space floor. Depending upon attic configuration you may be 
able to erect a beam for your favourite station(s). 

The beam can be constructed of thin-diameter aluminium 
tubing up to the use of inexpensive television-mast tubing (1 
or 1.25 inch diameter). No crossarm is required because the 
individual elements are individually fastened. You do not need 
to worry about supporting a heavy beam to a mast as you 
would for an external erection. Gauge 16 SWG (14 AWG) 
hook-up wire can be attached to thin-diameter PVC piping to 
serve as a beam element. Also hook-up wire itself can be . 
fastened to studs or floor using wire staples. 

Depending upon the attic configuration and operating 
frequency the spacing between dipole and parasitic can be 
close or wide. More often than not close-spacing must be used 
because of limited mounting space. Coaxial or 300-ohm flat 
- line can link the beam to the receiving position. Our prefer¬ 
ence has been the use of 300-ohm flat line and a tuner with a , 
balanced input. 

The triangle aerial of example (c) shows how a reflector can 
be added to a triangle element such as that detailed in Aerial 
16. The basic three-element beam is shown in example (d). 
Elements are close-spaced although, if space is available, they 
can be separated as much as one-quarter wavelength. 

23. PRACTICAL ATTIC BEAMS 

The examples of Fig.23 show that attic beams are quite 
practical on the higher frequency shortwave bands. A 25- 
metre dipole and director combination requires about an 8 


44 


(a). 25M dipole and director (b). 19M dipole and reflector 



Fig. 23. Attic beam dimensioning 




feet by 40 feet area. The two-element beam is rather long but 
critical orientation is not necessary. Point it in the general 
direction of the area you wish to receive. 

A dipole and reflector combination for 19 metres is shown 
in example (b). Note that this beam can be fitted into an area 
of about 10 X 32 feet. On the highest-frequency short-wave 
bands you may have space for a three-element beam as in 
example (c). You are now considering a 28 X 14 square feet 
mounting area. 

Example (d) shows how a two-element beam can be com¬ 
promised for two-band reception. The aerial is cut to favour 
the 16 metre band. However, using a rather long reflector will 
also provide some limited gain on the 19 metre band. Thus if 
your favourite station transmits on two adjacent bands there 
will be some peaking on both bands. Use the information in 
Aerials 22 and 23 along with the dimension chart and 
equations to come up with a combination that might suit your 
needs. 


24. THIN WIRE LONG WIRES 

A long-wire aerial is not an impossibility for the small apart¬ 
ment or single-room dweller with the use of magnet wire of 
gauge 26 or 28 SWG (24 or 26 AWG). Such an aerial is feasible 
for a receiver that must be located in the living room of the 
apartment. 

Thin-wire is easily hidden. Two examples of thin-wire long- 
wires are given in Fig.24. Such an aerial can be taped to floor 
under a carpet. An open double loop beneath a 10' by 10' 
carpet provides adequate space for a quarter wavelength on the 
90 metre band (approximately 70 feetl The ladder construc¬ 
tion of example (b) can set a quarter wavelength aerial up 
into the higher-frequency half of the AM broadcast band 
(550-1600 kHz). To eke out the most signal possible you 
may wish to use a tuner. A good ground on the receiver helps 
in building up the lower frequency signals. 

If you have more available space you can stretch the same 
length of wire over a greater area and be rewarded with higher- 
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Fig. 24. Thin-wire long wires 










signal levels. In a larger apartment you may be able to keep the 
wire hidden and at the same time stretch it out over a much 
greater length. This too improves received signal levels. 

A number of the aerials covered previously can be con¬ 
structed with magnet wire if you prefer a well hidden system. 
Wires can be fastened down with transparent plastic tape. 


25. ACTIVE AERIALS 

The active aerial incorporates a short aerial and a pre-amplifier 
that comes ahead of the aerial input of your receiver, Fig.25. 
The amplifier is a low-noise unit and is able to build up the 
weak received signal to a level acceptable to the receiver input. 
Such a system is attractive for older receivers and those with 
limited sensitivity and signal-to-noise ratio. Improvement is 
only marginal for a modern top-line receiver. The active aerial 
is attractive for indoor use, depending upon receiver design 
and can often match the performance of a short outdoor 
aerial, especially on lower-frequency bands. The two basic 
types are shown in Fig.25. In example (a) the active aerial is 
a single unit affair including a very short aerial and the 
amplifier/control facility. Output is connected to receiver 
input with a short length of coaxial cable. These units are 
quite effective in building up the levels of the short-wave 
tropical bands and AM broadcast band signals. 

A more versatile and better-performing active aerial is the 
type that separates the aerial and its amplifier from the 
controls as shown in example (b). Aerial and amplifier can be 
mounted outdoors on window, porch or roof. The aerial itself 
is a yard or so in length and acts as a better signal sensor than 
the short aerial of an integrated unit. The aerial could also be 
mounted indoors near the roof of the dwelling. The amplifier 
and control unit can be separated by as much as 50 feet. The 
fact that the amplifier is remote positioned relative to the 
aerial proper improves the signal-to-noise ratio. The single 
cable interchanges signal and supply voltages for the amplifier. 

Checks with a MFJ—1024* remote active antenna were 
*MFJ Enterprises, PO Box 494, Mississippi State, MS 37962, USA 
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active aerials 



impressive using a top-line receiver. You can expect more 
improvement when using a receiver having a lower signal-to- 
noise ratio. Frequency range is 50 kHz to 30 MHz. I you are 
an avid listener such an aerial system is a big aid in the 1 en- 
tification of weak signals. The unit performed well mounted 
to the external frame of a floor-level window and better when 
mounted so that the top of the aerial reached the apex of the 
attic ceiling. 
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25 Simple Indoor 
and Window Aerials 



Many people live in flats and apartments or other types of accommo¬ 
dation where outdoor aerials are prohibited, or a lack of garden space 
etc. prevents aerials from being erected. This does not mean you have to 
forgo shortwave listening, for even a 20-foot length of wire stretched out 
along the skirting board of a room can produce acceptable results. How¬ 
ever with some additional effort and experimentation one may well be 
able to improve performance further. 


This concise book tells the story, and shows the reader how to con¬ 
struct and use 25 indoor and window aerials that the author has proven 
to be sure performers. 


Much information is also given on shortwave bands, aerial directivity, 
time zones, dimensions etc. 

A must for all amateur radio enthusiasts. 
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